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Microbial phylogeneticsScientists across theworld extensivelyworking on various concepts of extraterrestrial life and life on earth,many
astrobiological investigations are on to completely decipher the correlation of astrobiology and biology.
Extremophiles are the best suited model organisms due to their unique characteristics of thriving in extreme
conditions i.e. temperature, salt conditions, polar niches, extremely toxic environments, organic solvents,
heavy metals, radiation areas and many more other habitats those have been considered as unreceptive for life
and life forms for a long. The metabolomics and genomics of these unique organisms in the modern age of
advance molecular biologywith next generation sequencing (NGS) has come upwith promising results opening
new vistas of basic, applied and industrial research globally. The International Society for Extremophiles (ISE) is
a community of scientists dedicating their research on these unique microbes worldwide to understand the
complexities of extremophiles. During last two decades the extremophilic research has got the momentum all
over theworld, especially amongst the thermal biologists, astrobiologists, space scientists and enzyme industries.1. Meeting report
The International Society for Extremophiles (ISE) was founded in
the year 2002 with an initiative of editorial board members of the
Extremophiles Journal, to provide a platform to the scientists by orga-
nizing international conferences and provide support to the scientists
working on extremophilic microorganisms and their enzymes for
basic and applied research, and provides scholarships and travel grants
to young scientists. The 10th International Congress on extremophiles
‘Extremophiles 2014’ was organized by ISE at Saint Petersburg, Russia
during 7–11th September 2014. The congress was attended by more
than 300 scientists, researchers and industrialists from 41 countries
across the world. The Extremophiles 2014 was full of quality presenta-
tions; the opening lecture delivered by Armen Mulkidjanian
(Osnabruck University, Germany) on the habitats of ﬁrst cells in anoxic
geothermal ﬁelds rather thanmarine environments is a new dimension
on origin of life. The ﬁrst cells were neither ion-tight membranes nor
membrane pumps, therefore the concentrations of small inorganic
molecules and ions within protocells and in their environment would
have been equilibrated, as the ion composition of modern cells reﬂects
the inorganic ion composition of the habitats of protocells [1].
Mulkidjanian and co-workers [2] explained the early evolution of sodi-
um bioenergetics and the prevalence of the Na+-coupled membranetransport systems over H+-coupled ones in the extremophiles to
adapt new Na+-rich habitats.2. New extremophiles and taxonomy
The congress was focused on genetics, genomics, ecology and diver-
sity, physiology and applications of extremophilic microorganisms and
certain new trends and concepts shared by the eminent scientists.
Antonio Ventosa (University of Seville, Spain) presented the work
on prokaryotic diversity of marine saltern located in Santa Pola,
East Spain and Isla Cristina, Southwest Spain [3]. He described several
dominant archaeal and bacterial diversity in crystallizer aswell as inter-
mediate salinity ponds using pyrosequencing of the whole meta-DNA
and also reported that his group has recently been able to isolate a strain
Spiribacter salinus, a new genus and species from intermediate salinity
(with 13 to 21% salts) ponds [4]. Aharon Oren (Hebrew University of
Jerusalem, Israel) discussed about the cultured diversity of halophilic
archaea till date and shared that many unusual types of halophiles are
still waiting to be discovered [5]. There are studies showing that the
horizontal gene transfer is both a homogenizing and a diversifying
force, and the result is a balance between recombinations as a cohesive
force holding populations together as entities recognizable as taxonom-
ic units, and barriers to that transfer for promoting diversiﬁcation [6,7].
Here it is important tomention that till date there is no clear and univer-
sally accepted species concept for halophiles as there are so many
evidences of horizontal gene transfer from different branches of the
bacteria to halobacteria.
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ﬁrst terrestrial hyperthermophilic member of the Nanoarchaeota
(Nst1) from Obsidian Pool, Yellowstone National Park with its
crenarchaeal host Sulfolobales. Comparison of the Nanoarchaeum
equitans and Nst1 genomes suggests that the marine and terrestrial
lineages of Nanoarchaeota share a common ancestor. The two dis-
tinct Nanoarchaeota-host genomic data sets offer novel insights
into the evolution of archaeal symbiosis and parasitism, enabling
further studies of the cellular and molecular mechanisms of these
relationships.
3. Physiology and genomics
Michael Thomm (University of Regensburg, Germany) explained
about the novel functions of transcriptional regulator of mal operon
family proteins (TrmBL1) from a hyperthermophilic euryarchaeon
Pyrococcus furiosus. In thermophilic archaea transcription factors of
the TrmB family are involved in the regulation of sugar metabolism,
especially for maltose and glucose. TrmBL1 in P. furiosus not only regu-
lates genes for sugar uptake, glycolysis and gluconeogenesis but also
controls transcription of genes those are involved in diverse metabolic
pathways and biological processes like amino acid biosynthesis.Michael
W. W. Adams (University of Georgia, USA) presented the ﬁndings on
an engineered strain of hyperthermophilic archaeon P. furiosus that
can efﬁciently convert formate to H2 [8]. He explained about the use
of BAC vector for the heterologous expression of a 16.9-kb 18-gene
cluster encoding the membrane-bound, respiratory formate hydrogen
lyase complex from Thermococcus onnurineus into the P. furiosus
chromosome.
4. Applications
Garabed Antranikian and his group (Technical University Hamburg,
Germany) explained the signiﬁcance of novel extremozymes from
hyperthermophiles, acidophiles and salt-tolerant microorganisms in
industrial applications special reference to lignocellulolytic, amylolytic
and other biomass processing extremozymes [9]. A pioneer researcher
on extremozymes Dr. Jennifer Littlechild (University of Exeter, UK)
explained how they produced ‘split transketolase’ enzyme from the
thermophilic archaeon Carboxydothermus hydroformans and added
that the transketolase enzymes have gained recognition as industrial
biocatalysts for the production of polyhydroxyl compounds by the fact
that the enzyme can use hydroxypyruvate as the ketol donor and a
range of aldehydes as acceptors. A new method of molecular analysis
of the chaperonin in which Hsp60 oligomers are mutated to operate
efﬁciently at human physiological temperatures by devising a method
for gene replacement in a genetically tractable hyperthermophile
Thermococcus strain NA1 discussed by Frank Robb (University of
Maryland, USA). Ana Luisa Ribeiro (Universidad Autonoma de Madrid,
Spain) explained regarding a new platform for the high throughput
screening of thermostable enzymes “HOTDROPS” aimed to develop an
innovative platform based on thermophilic expression systems and
microﬂuidics for screening naturally occurring thermostable enzymes
in metagenomes.
5. Polar research and single cell genomics
Amanda Bendia (University of Sao Paulo, Brazil) reported the
microbial communities from Deception Island in the South Shetland
Archipelago, a geothermal area in Antarctica, and suggested that
geothermal systems may increase the microbial growth in a harsh
polar environment probably by nutrient inﬂow due to the volcanic
activity. Brent Christner (Louisiana State University, USA) spoke on the
viable microbial diversity beneath the world's major ice sheets [10,11]
and his ﬁndings conclude that sub-glacial methane reservoirs exist
beneath the Greenland and Antarctica ice sheets and the methanerelease during de-glaciations could have signiﬁcant climatic implica-
tions. An informative component of the congress was the ﬁndings of
Brian Hedlund (University of Nevada, Las Vegas, USA) who discussed
how cultivation-independent genomics (i.e. metagenomics and single-
cell genomics) led to a better understanding of “microbial dark matter”
in extreme habitats [12] and added that the Joint Genome Institute (JGI)
recently initiated the Genomic Encyclopedia of Bacteria and Archaea —
Microbial Dark Matter (GEBA-MDM) phase 2 project to further
extend-the survey of uncultured microbial diversity of the world.
Cowan's research group (University of Pretoria, South Africa) presented
their extensive work done on discovery of genes resistant to heat-
tolerance, heat-shock, oxidative stress, desiccation and UV radiation
from metagenomic fosmid library of Gobabeb region in the Namib
Desert, Namibia.
The authors and other Indian scientists presented their research on
the characteristics of an inducible lipase gene from a thermophilic
Brevibacillus sp., effect of various culture conditions on the extracellular
polymeric substance production of Halomonas xianhensis SUR308, addi-
tion of new species Salisediminibacterium lonarensis sp. nov, Bacillus
lonarensis sp. nov., Bacillus caseolyticus sp. nov., Streptomyces lonarensis
sp. nov., the differential expression of seven outer membrane proteins
in the solvent-tolerant Pseudomonas aeruginosa PseA cells. The occur-
rence of few OTUs from the genera Tepidibacter from Jakrem hot spring,
Meghalaya, India, attained the appreciable attention of the scientists as
till date the genus Tepidibacter (Firmicutes) has been reportedwith only
three species i.e. Tepidibacter thalassicus, Tepidibacter formicigenes and
Tepidibacter mesophilus presented by us. In the end note lecture of
the congress, Haruyuki Atomi (University of Kyoto, Japan) highlighted
the novel activity of the enzyme RUBISCO in the hyperthermophilic
archaeon Thermococcus kodakarensis in the degradation of surplus
nucleotide monophosphates. He emphasized that the “Calvin cycle” is
absent in this archaea, that makes it an exciting ﬁeld of research to
ﬁnd out the novelty of RUBISCO as they observed this pathway is an
important part of a larger metabolic network linking nucleosides to
NMPs and directs the ribose moieties of nucleosides and NMPs to
central carbon metabolism.6. Conclusions
The International Congress Extremophiles 2014 opened new frontiers
in the advancement and development of extremophilic research across
theworld, and the congress provided an appropriate platform to the re-
searchers working in various ﬁelds of studies like diversity, metabolism,
genetics, phylogeny, bioinformatics, survival strategies, physiology,
symbiosis, ecology, evolution and the biotechnology of extremophilic
prokaryotes. The signiﬁcant outcomes of the congress were addition of
new knowledge in the form of discovery of novel extremophiles for
various industrial applications and simultaneously the congress opened
new areas of debate on habitat of ﬁrst cells. The vice president of
the International Society for Extremophiles, Haruyuki Atomi announced
that the next congress “Extremophiles 2016”will be held during 11–16th
September 2016 at Kyoto University, Japan.Competing interests
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